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l* Introduc lion 


The WlKtliat program is a design aid intended for use with 
nx Integrated Circuits assembled on a Camblon St? s&cfcat wire 
wrap beard* 


Tiie re are two types of data the prograa accepts} 

0 which 1C Is is which eocfcat 

2 ) which pins are connected together on one run, 

i'ro* ini; information the program provides tne following 
features^ 

l] cheesing of data 
i) optimisation of wire order 

3} listing Of wire runs elding length,loading*atc, 

4} Listing of socteeta showing IC, which sections used, 
aj luting of connector pins and signal* 

c) production of paper tapes for semi-automatic wire-wrap 
machines* 

-t is planned to also provide plotter drawings of the block 

schematics. 
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2. 3adie. Co.UD&pdS 

2 A The POP cojimand 

u l 

PUT iCoaie.siotif 

This couand specifies tTie- name of the IC to be placed in 
tnis slot (E.G* PUT HC3OO0.4 ). The description of most IC's is 
contained within the program, logically separate sates* TP's, 
etc. vi thin the saae package are called sections* PurtiieriTiore, 
in the case of AKD-OA sates, each Mil) within the saxe section is 
called a sah-section* Each pin within a S£C {or 33£C] has a 
Unique symbolic name {E*G. I tiL} + 

2*2 The WlhE conrand. 

Whii pin!, pin2, »** 

This coamand Logically connects together Plot and pln2 eii;h 
that trier will be 00 the same wire run. Any number of pins aay 

I . 

be specified* asperated by commas. The format of the pin 
specification has three variations; 
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(slot# plnriO - E*G* {l it) 

This identifies tiie specific pin by giving the slot and IC 
pin {mat the socket pin umber) numerically* for 14 pin DIP's 
tnj 1C pin number will correspond to a socket pin no* one higher, 
Li lot 0 refers specially to the connector pins. 

aloAt Lite 

This specifies the slot, the SEC {A) and the pin name 
(Icte)* Sub-sections are specified by giving ACj for SSiC-C of 
SaC-A. Slot nuitber Is again a numeric espresso. 

ri ron name 

The program has a dictionary of run names or signal names 
ulln “Mi entry for the high (+) and Low (-) state of each signal* 
thiii allots reference to a particular run without naming a 
specific pin* TJie run name consists of a signal name of^any 
number, of character^* ( 51 cluding Jh ccm 4 ia,carriage return* "( t 
aui The form (0]T or "tl) is used to specify whether this 

run name is associated with the aero or one state of a 
flip-flop* The plus and minus are used to Indicate that the 
assertion of tais signal is either high or god. For instance, 
the ran name *FD0{J)- would shew that this wire was law when FF 
uDO Is in the one state* Sample run names and the reduced 
equivalents are given belcwi 


*foo *fOCH- 

*foo^0) # foo- 

*f 0 ad 0) - *f o<?+ 

*-f 0 q- *f ob+ 

*ioad au 

*fry iie,2j} 

In the PUT Command* If run names are given after the slot 
number* they will be defined as the output of the corresponding 
auction* Fir example; 

J FUT ^C3000*£ + LOA& A* LOAD B 
will be equivalent to 
PuT *C3000 r a 
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SifliiE *LQ*D A,£ AsOUE 

«13K *LQAL E,2 ti:QU' 

fUe progras predefines two signal Danes, an i *hI^h* 
i'itid WUl£d to *0(45 will qot foe corrected together, font will foe 
wires to the x.ni plq at the socket, (along with tha ?M and Vcc 
pins of the IC wniclt are known to the program). 
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3* other C S.n.u-jJLd.3*1 ,'rftREL 


Pitia command prince* the file "#* hfRLIS-£ M which consists of 
information fo f each ren simile to thu examples 


vAT l KA.-1+ 


(43-11)10 KC3O00-14 
(43-14)13 MO3000-1H 
(43-3) i 4 C 3003-1 hi 
(1X3)3 3000—1 EC 

(30-11)10 MC3000-IS 
£30-14)13 MC3000-IM 
(bO-G}5 KC3U0 O-ICt 
(S0-3)i MO 30 00-0 


1.0 

1.0 0,3 IN. 

1*0 0*4 V.i t 

1*0 0*3 ilk. 

1*0 0*3 IK. 

1*0 0*3 IK* 

1*0 0*3 IK* 

1.0 0*3 IH. 

-9*0 2*2 IS. NO OUTFIT 


The ruo najie appears at the beginning of the first line. 

I 

l£&cti line ■■ hov•-■ the neit piii on the optical order run. 
in parent he sit is the sLut*-socittt pin #*. For 14 pin DIF's 
me IC p+n is shown following: the close paren* 


fhe module type and th# pin typo. 

the loading for tnis pin in units of TTWII lo-ada* 

The wire length from the last pin to this* 

The last line snows the cumulative loading for this run, 
negative if t- r .e ojtpjt driving capability is e seeded* A flag 
MU OUTPUT is shown if no gate drives this line. 


3.2 *ML 




This command produces the file ”** Irit" with the following 


tfimist 


P&£e 5 


furjiat: 


dt 

4C20Q4 



Li£0 

A 

LI 

oot 

AC OUT* 

U 

XC 

( 1 ? in 

Vi 

u 

(17 1 Z) 


SUBSoC 

; a 

L 

IN? 

rJA& la* 

Id 

mi 

AO io- 


5UB5& & 

2 Ii.il AO 10+ 

3 Jt (2 HAB lti~ 

aUBSEC C 

□ INI AO 19- 

6 IN3 MAB 19* 

D 

7 INI AO 19* 

8 lAsi HAh 19- 

9 IN3 

lb* fifit line glv=!s the fcacitct aumher and the Id type* 

0*1 er heading for each SEC &ad J5EC a lieie for each pi* 
g-i(T 3 & the plrt numbsr r the pin name, aad the c q titiec ted signal qv 



Produced at the same tiae ta a list of connector pine aid 
cannec ted rin naaos. 


3*3 *0CiUdD 


This cai»a[i4 examines all of the IC's looking for unused 
pttti. There are Tear case z 5 
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1) the JEC Is not used 

Z) the 5iX is an AW Li - connect unused pins to «HiaH 

3) The SEC is an OH - connect unused pi as to *&ND 

4) AND-UE gale - if the SSiC is used^, connect remaining pins 

to otherwise connect one of the pins to '“tlifD, 


di.HLUit 


a 


4. tfsing the program 


LQjd program 

re id fill? litMD KLUDGE DATA 

Connect usused plus .UaUSD 
create LLil ,0m, 

* X Li EL 
“ % 

w?L *ior i P i $"x. 

TBCO H 

ER DStfs SLUDGE ¥iUST$I 

li' the program encounters an error it will pn*H out a 
oirf^e foil peed by the line of input that probably caused the 
error. It will stop reading the flit and will wilt for further 
couioanis fro» the teletype. 


H -ficfo roccessor 


fne *irelist program has. a aacro proecessor that for oiost 
pjrposes li Identical to the macro processor of MIDAS (described 
in jtl nemo 30 pp lti-^io}* Some Ingenuity In the use of this 
feature eill usually aliou some amount cf conciseness end 
sy-iioiic representation at the cost of minor exasperation. 
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to* Appeniijt - LUt of IC definitions 


iOUwiAE ii a Ust of the defined tC typaa* Under each SBC 
■=Lpi l 6 iiijL-.i t|i»f e Is; 

Piti^ symbolic pin tw pin typs loading 



4j 4 CONSOLE 6 FHiiE. DOiSliU 
■OIXJC& UTlLIZATILiS C'iAJiT POU 1 T.IIS IlmiSLOii VIft$ 30# 
IZiS 9i4si Jan 0^.1929 


T 

5H 7475 


2 

<iC2002 


3 

MC2004 


J >r " V 

sLl: 

4 


Si£ 

A 


SEC 

A 

1 

^0 

;o io*o 

11 

xc 

1PANDE 1,3 

11 

OUT 

OUT 10.0 

£ 

IN 

IN 2.0 

12 

XE 

XPANDS 1,3 

12 

AC 

xpanbr io.o 

13 

CL£ 

1 a 4.0 


SUBSEC A 

13 

IE 

XPANLN 10.0 

Id 

yl 

10,0 

1 

I S3 

IN 1.3 


SUESHC A 


SEC 

£ 

15 

INI 

IN 1.3 

1 

JH2 

IK 1,3 

j 

IN 

IK 2,0 

14 

IH2 

IN 1.3 

14 

INI 

IK 1.3 
; L 

14 

GO 

GO io.o 


SUBSEC B 


5UB5EC 

io 

41 

Q.l 10.0 

Z 

IH1 

IN 1.3 

2 

INI 

IK 1,3 


SEC 

C 

3 

IN2 

IS 1.3 

3 

1N2 

IH 1.3 

4 

Ckl 

IN 4,0 


SUBSEC C 


SUBSEC 

: c 

5 

I Li 

t« 2.0 

5 

INI 

IN 1.3 

5 

INI 

IN 1.3 

ll> 

41 

Ql 10,0 

0 

THE 

IN 1,3 

8 

IN2 

IN 1.3 

1W 

^0 

40 10,0 


SUBSEC B 


SUBSEC 

: o 


SEC 

D 

7 

INI 

IN 1.3 

7 

1M1 

IH 1.3 

7 

IN 

IH 2,0 

8 

TN2 

IH 1.3 

9 

IN2 

IN 1.3 

a 

^0 

QO 10.0 

0 

IH4 

IS 1.3 

9 

I S3 

IH 1.3 

a 

41 

Q1 10.0 






i 

HC3C00 


Cj 

MC3002 


6 

H0300& 



or-C 

A 


SEC 

A 


SEC 

A 

i 

M 

TH 1.0 

1 

I til 

IN 1,0 

1 

INI 

Ill 1.0 

k! 

IH2 

m i.o 

2 

T«2 

IH 1.0 

2 

132 

IN 1.0 

3 

OUT 

WIT 10,0 

a 

OUT 

OUT 10,0 

12 

OUT 

OUT 10,0 


sue 

3 


SEC 

B 

13 

I S3 

IH 1.3 


Ial 

lH 1,0 

4 

I Hi 

IN l.fl 


SEC 

B 

■_l 

I m2 

U 1*0 

0 

lAZ 

IK 1.0 

3 

INI 

IN 1.0 


■OUT 

4UT 10,0 

6 

OUT 

OUT 10,0 

4 

I!:i2 

in i.o 

a 

iEC 

0 


SEC 

C 

5 

1 S3 

IN 1.0 

'JLiT 

OUT 10,0 

8 

OUT 

OJT 10,0 

0 

OUT 

OUT 10.0 

j 

leu 

IH 1,0 

9 

INI 

iii 1.0 


SiG 

C 

10 

iii2 

IH 1.0 

10 

IH2 

IS 1.0 

a 

OUT 

OUT 10.0 


V lC 

0 


SEC 


9 

1H1 

in i.o 

11 

OUT 

OUT 10.0 

11 

OUT 

OUT 10.0 

10 

I ti2 

in i.o 

12 

iUl 

In 1,0 

12 

mi 

IN 1.0 

11 

IH3 

IN 1.0 

14 

IttC 

J in 1.0 

13 

1X2 

IH 1.0 





/ 

4U3U10 



e 

MC3015 


9 

HC3020 




SjOC 

A 



SEC A 



SAC 

A 


1 

I Hi 

IS 

t.U 

1 

INI 

TN 

1.0 


SUBS SC 

A 


2 

Irti 

IH 

1-0 

z 

IH2 

IN 

1.0 

9 

IH! 

IK 1,0 


s 

0 

U 1 

,0 

3 

[N3 

IN 

1.0 

10 

IN2 

IN 1.0 


4 

I S3 

IH 

1,0 

4 

TH4 

IN 

1.0 

11 

XE 

XPAKDK 

1.0 

5 

IN4 

lii 

1.0 

5 > 

0 

U 1 

.0 

12 

xc 

XFAND3 

1.0 

6 

OUT 

OUT 

10.0 

e 

0 

U L 

.0 


SUBSEC 

B 



SuC 

B 


a 

OUT 

OUT 

10.0 

1 

IH2 

IN 1.0 


s 

OUT 

OUT 

10. o 

9 

0 

LJ 10,0 

9 

OUT 

OUT 10. 

.0 

.j 

1.41 

In 

1.0 

10 

IMS 

TN 

1-0 

13 

INI 

IH 1.0 


10 

142 

IH 

1,0 

11 

INS 

IK 

1.0 


SEC 

B 


,11 

0 

u 1 

.0 

12 

TN7 

TN 

1.0 


SUJSK 

A 


12 

I S3 

IH 

1,0 

13 

TH3 

IH 

t.o 

2 

INI 

IH 1.0 


14 

I Hi 

IH 

1.0 





3 

IN2 

IH 1,0 



SUB3EC B 

4 I Jill IH 1.0 

5 IN 2 IH i.o 

6 OUT OUT 10.0 


15 

SEC 4 


i 

Ihl 

1 Li t.l 

4 


If* 1*1 

i 

0 

U 1.1 

4 

IW3 

IN l.t 

c 

IM 

IN 1,1 

n 

o 

OUT 

OUT 30*0 


aEC 

B 

e 

OUT 

OUT 35*5 

d 

Iril 

in l.l 

10 

IN3 

TS 1.1 

u 

0 

u 1*1 

1 £ 

irt-3 

Li l.l 

13 

Ini 

1st ui 

1 J 

4C3061 


EEC 

4 

1 

C ii.k 

IB 3*3 

2 

A 

Hi 0 *o 

3 

J 

IK 0*G 

'T 

SET 

(* 1*6 


01 

01 10.5 

r.i 

40 

05 10.0 


SEC 

fi 

d 


']3 10.0 

!? 

*(1 

41 10*0 

10 

SET 

UI 1 . □ 

11 

J 

IK 5*6 

12 

i 

IB 5*3 

13 

CLf. 

:N 3,3 


16 

4C3026 



SEC 

A 

1 

Ul 

1*1 

3 

IN3 

i— i 
+ 

i— i 

3 

0 

U 1*1 

•* 

1113 

Iii 1,1 


Iii4 

IN 1,1 

6 

OUT 

JUT 30-0 


SiC 

B 

d 

OUT 

OUT 30*0 

J 

1;J1 

ra i.i 

15 

IB3 

In l-l 

li 

5 

0 1*1 

13 

IMS 

U 1*1 

13 

IN 4 

IN L,1 


11 

HC 3030 


13 

MC3565 



SEC 

A 


SEC 

A 

1 

IN 3 

iSi 1,0 ' 

1 

CLJI 

IN 1.5 

3 

IN3 

TM 1.0 

3 

B 

IN 5*6 

3 

m 

IN 1*0 

3 

CLK 

IN 1,4 

11 

XE 

KfAiinS 1*0 

4 

SET 

IM 1.0 

13 

XC 

XPAUDR 1,0 

o 

Q1 

Q1 10.0 

13 

IKl 

IN 1*0 

5 

QO 

40 10.0 


SEC 

3 


0S£C 

B 

4 

INI 

IN 1.0 

S 

QU 

40 10*0 

& 

IN2 

IM 1.0 

9 

Q1 

qi 10.0 

6 

I M3 

IN 1*0 

10 

SET 

IN 1,0 

Q 

III 4 

ru l.o 

11 

cut 

IN 1,4 

0 

K 

XPASDR 1*0 

13 

D 

IN 5.6 

10 

IS 

XPANDH 1*0 

13 

CLR 

IM 1.5 

14 

MC305I 

15 

MC3003 


SKC 

A 


SRC 

A 

1 

INI 

IN 1*5 

1 

INI 

IM i*0 

3 

in2 

IB 1.0 

2 

IN2 

IK 1*5 

3 

OUT 

OUT 10.0 

3 

OUT 

OUT 10,0 


SEC 

3 


SEC 

B 

4 

mi 

IB 4*0 

4 

INI 

IM 1*5 

5 

IN 2 

IK 1,0 

5 

IB? 

IM 1*0 

6 

OUT 

OUT 10*5 

6 

OUT 

OUT 10*0 


SiC 

C 


SEC 

C 

S 

OOT 

OUT 10*0 

8 

OUT 

OUT 15*0 

9 

INI 

IN 1*0 

9 

I Ml 

IB 1.0 

10 

IN2 

TB 1.0 

10 

IN? 

IM 1,0 


SEC 

D 


SEC 

5 

11 

OUT 

OUT 15*0 

11 

OUT 

OUT 10,0 

12 

I Ml 

IN 1.0 

13 

INI 

¥ti 1.5 

13 

IN3 

IK 1.5 

13 

IN2 

IN 1.5 




